Inter-individual differences of 4-[4-(4-methylphenyl)-phenylmethoxy-1-piperidinyl]butyric acid disposition in rats: possible involvement of genetic polymorphism.
Inter-individual differences of drug plasma concentration were recognized in outbred rats after an oral or intravenous administration of (+)-4-[4-(4-methylphenyl)phenylmethoxy-1-piperidinyl]butyric acid hydrochloride ((+)-MPPB). Rats could be divided into two phenotypes, the rapid metabolizing (RM) group and the slow metabolizing (SM) group. The hepatic clearance of RM-phenotyped Sprague-Dawley rats was about 10 times larger than that of the SM group. Outbred male and female Sprague-Dawley rats and male Wistar rats were mixtures of the RM and SM groups. On the other hand, all inbred male Lewis rats were RM, and all inbred male F344 and ACI rats were SM. This study was undertaken to investigate the inter-individual differences of (-)-MPPB and the metabolic pathways of (+)- and (-)-MPPB. When (-)-MPPB was orally administered to male Sprague-Dawley rats, similar inter-individual differences of plasma concentration were recognized. RM-phenotyped Sprague-Dawley rat liver microsomes metabolized (+)-MPPB to 4-hydroxymethylphenyl-MPPB (M1), and (-)-MPPB to M1 and 4'-hydroxyphenyl-MPPB (M2). The formation of these metabolites was less with SM-phenotyped than with RM-phenotyped Sprague-Dawley rat liver microsomes. The kinetic parameters of M1 formation from (+)-MPPB by RM-phenotyped rat liver microsomes were characteristic of a two-enzyme system with a 100-fold difference in their affinities (KM values). On the other hand, SM-phenotyped rats have only the low-affinity enzyme system. An inhibition study demonstrated that both enzymes were cytochrome P450.(ABSTRACT TRUNCATED AT 250 WORDS)